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AB A polypeptide having an RNase III activity with which the length of a 

dsRNA degradation product can be easily controlled depending on reactio 
conditions and, in preparing a dsRNA having a length allowing it to 
serve as an siRNA in RNA interference, a low-molecular weight product 
having little RNA Interferring effect is scarcely formed; a method of 
degrading a dsRNA with the use of the above polypeptide; and a 
composition and a kit for the above method. 
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WO 2004-JP14255 W 20040929 

AB The present invention concerns methods and compns . Involving protein 
containing RNase III activity to generate RNA capable of triggering 
RNA-mediated interference (RNAi) in a cell. A protein having an RNase I 
activity with which the length of a dsRNA degradation product can be eas 
controlled depending on reaction conditions and, a method of degrading a 
dsRNA with the use of the above protein; and a composition and a kit for 

methods using polypeptides with RNase III activity for generating RNA 
mols. that effect RNAi. Also claimed are fusion of this protein with 
nucleic acid-binding protein. A protein having an RNase 
III activity was cloned from Shewanella sp. AclO. 
Compared to Escherichia coll RNase III, the 

sensitive and the length of a dsRNA degradation product can be more easi 
controlled. Addition of Thermotoga maritima cold shock protein CspB as 
fusion facilitated the dsRNA degrading activity of the protein. Short 
dsRNA degradation products having little RNA interfering effect ' 
produced in preparing a dsRNA; thus allowing it to serve as siRNA in RNA 
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autocontrol mechanism of PNPase is functional, 
temperature, the destabilizing effect of PNPas 
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/el. Other experiments 
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RNase (EC 3.1.26.1) in the lichen Evernia prunastri 
Ach. has been studied in laboratory conditions. Freezing of lichen thalli 
produces solubilization of part of the particulate enzyme from the cell 

wall of both mycoblont and phycobiont to the corresponding cytoplasm. A 
supply of exogenous ribitol (naturally produced by the algal partner) 

(naturally produced by the fungal partner) impedes the enzyme 

phycobiont cells in terms of specific activity. Ribitol also impedes the 
solubilization of algal enzyme whereas mannitol strongly promotes the loss 
of RNase from algal cell wall to the soluble fraction. Solubilization of 
fungal enzyme is enhanced by both polyols, with a preference for ribitol. 
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similarly restored growth o 
level of suhB expression. These results suggest that wild-type 
RNase III exerts a lethal effect on E. coll 
upon depletion of SuhB at low temperatures. One 

explanation is to assume that the double-strand RNA-processing ac 
RNase III itself is potentially lethal to E. coll and the normal 
of SuhB modulates the lethal action of RNase III. 
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SUMM For easy control of reaction conditions, the present inventors have 
intensively examined a polypeptide having an RNase III 

lower than an RNase III derived from a 

mesophile, and with which mild degradation conditions can be set 

utilizing the thermosensitivity . As a result, the present inventors have 

found that a polypeptide having an RNase III 

activity derived from a cold-adapted microorganism has an 

RNase III activity with which a length of a dsRNA 



;rfei 



effec 



length that is capabli 
The present inventors 
a polypeptide having i 
cold-adapted microorg^ 



I upon prepai 



of fur 



of i 



jrfei 



of £ 



ittempted to clone a polynucleotide encoding 
RNase III activity from a 
sm Shewanella sp. AclO which 
jssfully expressed the polypeptide having 
1 RNase III activity of interest, and found that 
le activity of the RNase III is preferable for 

reparation of an siRNA. Thus, the present invention has been completed, 
rhere is no specific limitation concerning a vector used for producing 

le polypeptide having an RNase III activity of the 



that 



::apable of fur 



. In addit 



es thereof include the pCold-series 
vectors as described in WO 99/27117. 

. . . of the respective ORFs to enzymes was obtained by the BLAST, 
searches. A gene of interest from the cold-adapted microorganism 
Shewanella sp. AclO that was presumed to encode an RNase 

' ■ ■ ■ [uencG of SEQ ID N0:1 was obtained 



frc 



III activity from 



1 RNase 



Control ( 
Control 
E. coli 
1035.36 
E. coli 
637.30 

295.14 

. . . (vector alone) as shown in Table 1 r 
interference. It was confirmed that the degrac 
RNase III from Shewanella sp. AclO exhibited 
an RNA interference effect stronger than the c 

degradation product with the RNase III from 



addition) 
RNase III (complete degradation) 
RNase III (partial degradation) 
lella sp. AclO RNase III 



jrfer 



effec 



of £ 



3 a control. A dsRNA degradation product was prepared 
iccording to the method as described in. . . (Jg of 
\ prepared in Example 4-(l) was cleaved at 30° C. for 
sing 2 nl of the RNase III from 
as described in Example 3- (2). In case of the 



(1 n/nD, 10 ng of the dsRNA was cleaved at 37° C. for 10 
2 Hi of the RNase III. The cleavage products were 

purified using RNA Purification Column 1, 2 (Gene Therapy Systems) and 

used for assessments in RNA. . . 
DETD . . . Table 2. 
TABLE 2 



Shewanella sp . AGIO RNase III 
49.19 

Coitiitiercially available E. coli RNase III 
77.62 

(partial degradation) 

Commercially available E. coli RNase III 
93.81 

(complete degradation) 
DETD ... as shown in Table 2 represents more RNA Interference. It was 
confirmed that the dsRNA deq rada I. : on product obtained using the 
RNase III from Shewanella ;;f;. AGIO t!xliibited 

an RNAl effect 1 1 kr Hit (inr It 1 1 ru i i i ng the commercially available E. 

interference effect was stronger tlian that of the one obtained using the 

commercially available E. coli RNase III. 
DETD . . .3. 
TABLE 3 



Transferred sample 



Control (no addition) 0 
Control (vector alone) 100 
Shewanella sp . AGIO RNase III 
36.85 

Commercially available E. coli RNase III 
51.36 

(partial degradation) 

Commercially available E. coli RNase III 
72.30 

DETD ^ . . ^as shown in Table 3 represents more RNA Interference. It was 

RNase 111 from Shewanella sp. AGIO exhibited ^ 

an effect like the one obtained using the commercially available E. 

coll RNase III, and the exhibited RNA 

Interference effect was stronger than that of the one obtained using the 
commercially available E. coli RNase III. 
DETD . . . 4-(l). Specifically, 10 ng of the dsRNA was cleaved at 
30° C. for one hour using 2 nl of the Shewanella 
RNase III in Example 3- (2), or at 37° C. for 10 



2 nl of the comme 
III (1 n/nD The 



_ally a 



/age produc 



illable E. 



J RNA 



RNA interference as follows. The product of cleavage at 37° C. 
c 10 minutes with the E. coli RNase III 

3 subjected to polyacrylamide gel electrophoresis, and a band 
cresponding to a length of about 21 bp was excised. TE. . . 



(no addition) 

(vector alone) 
lella sp. AGIO RNase III 500 ng 
L 

lella sp. AGIO RNase III 166.7 ng 

i 

lella sp. AGIO RNase III 55.6 ng 
Lally available E. coli RNase III 



ial degradation) 500 n 
Gommercially available E. c 
13.43 

(partial degradation) 166.7 
Gommercially available 
29.83 

(partial degradation) 5 
Gommercially available 
19. 60 



□11 RNas 



III 



44.84 



.ally 6 



iilable E. 



complete degradation] 
Gommercially available 
72.56 

complete degradation) 55.6 ng 
Gommercially aval: ' ' - 



imercially availab: 
16.58 

gel-recovery) 166.7 ng 
■ ■ available " 
39.69 

:l-recovery) 55.6 ng 



coli RNase III 



coli RNase III 



jnfii 



lella 



1 produc 



like the one obtained using the 
iilable E. coil RNase III, and the exhibited RNA 
lerference effect was stronger than that of the or 
■ " /ailable E. coli RNase III. 
It was further shown that the effect was superior tc 
gel-recovered cleavage product. 
Gompar; ' ' , , — 



that of 



md Die 



: fron 



1 Shewanella RNase I 



t of a dsRNA prepa 
npared with the 
a dsRNA prepared u 



Control (no addition) 0 
Control (vector alone) 100 
Shewanella RNase III 500 ng 
9.42 

Shewanella RNase III 166.7 ng 
10.50 

Shewanella RNase III 55.6 ng 
21.22 

Shewanella RNase III 18.5 ng 
42.33 

Commercially available Dicer from human 8.21 
166.7 ng 

Commercially available Dicer from human 9.73 
55.6 ng 

Commercially. . . 
DETD . . . (vector alone) as shown in Table 5 represents more RNA 
interference. It was confirmed that the siRNA obtained using the 
Shewanella RNase III exhibited an RNA 

interference effect equivalent to the one obtained using the 

commercially available Dicer. 
DETD SEQUENCE CHARACTERISTICS: 
SEQ ID NO: 3 
LENGTH: 37 
TYPE: DNA 

ORGANISM: Artificial 
FEATURE : 

OTHER INFORMATION: Synthetic primer 2 to amplify a gene encoding 

Shewanella sp.AClO RNaselll 
SEQUENCE: 3 

ggagaggtct ggatccttat ttattcagta gctcctt 37 

L5 ANSWER 2 OF 10 CAPLUS COPYRIGHT 2008 ACS on STN 
TI Shewanella protein with temperature sensitive RNase 

III activity for dsRNA cleavage useful in producing siRNA that 

mediate RNA interference 
AB . . . RNA mols. that effect RNAi. Also claimed are fusion of this 

protein with nucleic acid-binding protein. A protein having an 

RNase III activity was cloned from Shewanella 

sp. AclO. Compared to Escherichia coll RNase 

III, the Shewanella RNase III was 

much more temperature sensitive and the length of a dsRNA degradation p 

more easily controlled. Addition of. . . 
ST Shewanella protein temp sensitive RNase III 

dsRNA cleavage; siRNA RNA interference Shewanella RNase 
III 

IT Proteins 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
(Uses) ^ ^ ^ ^ t ■ B) f • t ■ -th Sh 11 



Temperature effects, blologlca 
(Shewanella protein with te 

III activity for dsRNA clea 



study, unclass 
Ln with temper 
isRNA cleavage 



1 producing slRNA t 



RL: BUn (Blc 



■ity for dsRNA clea 
mediate RNA 
Thermotoga marltlma 

(cold shock protein CspB, fusion protein with; Shewanella 
protein with temperature sensitive RNase III activity for 
dsRNA cleavage useful In producing slRNA that mediate RNA Interference) 



RL: BUU (Biologic 



slfled) ; BIOL (Biological study) ; 
Jlth; Shewanella protein with 



dsRNA c 



;avags 



;al use, unclassified) ; BIOL (Biological study) ; USES 

■binding, fusion protein with; Shewanella 
;emperature sensitive RNase III activity for 

' ' '.n producing slRNA that mediate RNA Interference) 



RNA 



RL: BPN (Blosynthetlc prepare 

(small Interfering; Shewanella prote 

RNase III activity for dsRNA cleavac 

producing slRNA that mediate RNA Int 
9073-62-5P, E.G. 3.1.26.3 
RL: BPN (Blosynthetlc preparation) ; BSU (Biological study, unclassified); 
CAT (Catalyst use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 



0 ; BIOL (Biological study) ; 

5 useful In^ 
srference) 



885-26-7, 



: (She* 



lella 



L: BSU (Biological study, unclassified); PRP (Properties); BIOL 
Biological study) 

(amino acid sequence; Shewanella protein with temperature sensl 
RNase III activity foi ' ~" ' ' ' ' 

producing slRNA t' 



IT 848885-25-6 



study. 



iclassified) ; PRP (PropertJ 



; BIOL 



f-03-6 848887-05-8 848887-06-9 848887-07- 
f-09-2 848887-10-5 848887-12-7 848887-13- 
?-15-0 848887-16-1 

5tide sequence; shewanella protein with tempera 

[II activity for dsRNA cleavage 

Lng siRNA that mediate RNA interference) 



::ids may be subst 



3 binding capacity with 
lor example, antigen- 
regions of antibodies or binding s 
rate molecules. Since it is the 
Lve capacity and nature of a prote 
3 biological functional activity. 



underlying DNA coding sequence, and 

It is thus contemplated that various changes may be 
made in the peptide sequences of the disclosed 
compositions, or corresponding DNA sequences which 
encode said peptides without appreciable loss of thei 
biological utility or activity. 

TABLE 1 



Alanine Ala A GCA GCC GCG 

GCU 

Cysteine Cys C UGC UGU 

Aspartic acid Asp D GAC GAU 

Glutamic acid Glu E GAA GAG 

Phenylalanine Phe F UUC UUU 

Glycine Gly G GGA GGC GGG GGU 

Histidine His H CAC CAU 

Isoleucine He I AUA AUG AUU 

Lysine Lys K AAA AAG 

Leucine Leu L UUA UUG CUA CUC CUG CUU 



Methionine Met M AUG 

Asparagine Asn N AAC AAU 

Proilne Pro P CCA CCC CCG CCU 

Glutamine Gin Q CAA CAG 

Arglnlne Arg R AGA AGG CGA CGC CGG CGU 

Serine Ser S AGC AGU UCA UCC UCG UCU 

Threonine Thr T ACA ACC ACG ACU 

Valine Val V GUA GUC GUG GUU 

Tryptophan Trp W UGG 



3 the determined cDNA sequence of clor 

L5 ANSWER 5 OF 10 USPATFULL on STN 

SUMM [2044] SEQ ID NO:1997 is the determined cDNA sequence for 
clone 62227174 R0394:B12 

L5 ANSWER 6 OF 10 USPATFULL on STN 

SUMM [2043] SEQ ID NO: 2004 represents the cDNA sequence for clone 
AA165409. 

L5 ANSWER 7 OF 10 LIFESCI COPYRIGHT 2008 CSA c 

AB Polynucleotide phosphorylase (PNPase) synthesiE 

autocontrolled via an RNase Ill-dependent mechanism, 
which results in a tight correlation between protein level and messenge 
stability. In cells grown at 18 degree C, . . . or posttranscriptiona 
the expression of a set of pnp-lacZ transcriptional and translational 
fusions was analyzed In cells grown at different temperatures. 

indicating that the increase in pnp expression occurs at a 
posttranscriptional level. Other experiments clearly show that Increase 
pnp expression at low temperature is only observed 
under conditions in which the autocontrol mechanism of PNPase is 
functional. At low temperature, the destabilizing 

effect of PNPase on its own mRNA is less efficient, leading to a decrea 

L5 ANSWER 8 OF 10 LIFESCI COPYRIGHT 2008 CSA on STN DUPLICATE 2 

AB When Escherichia coli cells are shifted to low 

temperatures (e.g. 15 degree C) , growth halts while the ' 

cold shock response' (CSR) genes are induced, after which growth 

resumes. One CSR gene, pnp, encodes polynucleotide phosphorylase (PNPas 

translation by an unlcnown mechanism. Here, we show that PNPase 
cold-temperature induction involves several 

post-transcrlptlonal events, all of which require the intact pnp mRNA 
leader. The bulk of induction results froi ' ' ' ' ■ 

step subsequent to RNase III cleavage of t 
leader. We also found that pnp translatioi 



delayed. This difference is striking, as both mRNAs are greatly stabilized 
upon the shift. . . pnp mRMA decay accelerates. Together with other 
evidence, these results suggest that mRNA Is generally stabilized upon a 
shift to cold temperatures, but that a CSR 

mRNA-specific decay process is initiated during adaptation. 

L5 ANSWER 9 OF 10 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation on STN 

DUPLICATE 3 

AB The effect of low temperatures on the distribution of 

RNase (EC 3.1.26.1) In the lichen Evernia prunastri (L.) 

Ach. has been studied In laboratory conditions. Freezing of lichen thalll 

produces solubilization of. . . 

L5 ANSWER 10 OF 10 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation on 

STN DUPLICATE 4 

AB. . . restored growth of suhB. These rnc mutations did not alter the 

level of suhB expression. These results suggest that wild-type 

RNase III exerts a lethal effect on E. coll 

upon depletion of SuhB at low temperatures. One 

explanation is to assume that the double-strand RNA-processing activity of 
RNase III itself is potentially lethal to E. coll. . . 
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FILE COVERS 192 6 TO DATE. 
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